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(54) MEDICAL HEAT EXCHANGE BAG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat exchange bag 
whose inside pressure becomes hardly negative even when a 
liquid flow rate changes concerning the heat exchange bag to 
be used for a heater of a blood purifying device or blood 
dialyzer. 

SOLUTION: The medical heat exchange bag to be used for 
controlling the temperature of the blood or transfusion is 
provided at least with three meandering parallel passages. The 
upper part of each of passages are inclined upward relative to 
the horizontal line in the flowing direction of a liquid, or the 
upper part of each of passages has an upward inclined portion 
and a horizontal portion relative to the horizontal line of the 
flowing direction of the liquid. The lower part of a passage A 
formed just before an outlet is inclined upward relative to the 
horizontal line of the flowing direction of the liquid of the lower 
part of the passage A provided just before the outlet has an 
upward inclined portion and a horizontal portion relative to the 
horizontal line of the flowing direction of the liquid. 
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* NOTICES * 

JPp and NCIPl are not responsible for any 
damages caused by tbe use o£ tbis translation • 

1 .This docvunent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the medical-application heat exchange back used in order to carry out temperature control of 
blood or an infusion solution Are formed so that it may have three or more passage moved in a zigzag 
direction and installed and the upper part of each passage may have dip upward to the horizontal of the 
direction where liquid flows, or it is formed so that it may have the part and the level part toward which the 
upper part of each passage inclines upward to the horizontal of the direction where liquid flows. So that the 
lower part of the passage A prepared just before an outlet may have dip upward to the horizontal of the 
direction where liquid flows The medical -application heat exchange back characterized by being formed so 
that it may have the part and the level part toward which the lower part of the passage A which is formed or 
is prepared just before an outlet inclines upward to the horizontal of the direction where liquid flows. 
[Claim 2] In the medical-application heat exchange back used in order to carry out temperature control of 
blood or an infusion solution Are formed so that it may have three or more passage moved in a zigzag 
direction and installed and the upper part of each passage may have dip upward to the horizontal of the 
direction where liquid flows, or it is formed so that it may have a part for the part toward which the upper 
part of each passage inclines upward to the horizontal of the direction where liquid flows, and a horizontal 
level. The medical-application heat exchange back characterized by the die length of the perpendicular 
direction of the passage A prepared just before an outlet having the relation of (die-length X of the die- 
length Y<= die-length C<= inlet port of an outlet, die-length X of the die-length Y< inlet port of an outlet). 
[Claim 3] The medical-application heat exchange back given in any 1 term of claims 1-2 to which surface 
ratio of the area P of the passage A prepared just before an outlet and the area Q of the passage B before 
[ one ] Passage A is characterized by being the range of P:Q=1 :1.2-2.2. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the medical-application heat exchange back used in order to 

carry out temperature control of blood or an infusion solution. 

[0002] 

[Description of the Prior Art] The medical-application heat exchange back characterized by forming the 
upper part of each passage meanderingly installed in JP,62-200339,U side by side in the medical-application 
heat exchange back used in order to carry out temperature control of blood or an infusion solution so that it 
may receive horizontally and may have dip is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] If the temperature of the blood poured into the body or an 
infusion solution is low, temperature will be easy to be lost and the bxirden to the body will become large. 
Therefore, blood or an infusion solution may be warmed and it may be pouring into the body, warming 
which adjusted the heat exchange back formed so that it might have the passage generally meanderingly 
installed as a means for adjusting the temperature of the liquid poured into the body to predetermined 
temperature — the liquid which flows the inside of the heat exchange back's passage is heated by carrying 
out a pressure welding to the heater plate of equipment. 

[0004] Generally in the equipment for blood purification, or a hemodialyzer, two or more pxmips are used. It 
is possible that llie inside of a heat exchange bag becomes negative pressxire depending on the service 
condition of each pxmip, and the volume in a bag is shortened, thereby ~ a heat exchange bag — warming — 
the thermo sensor formed in equipment, especially the thermo sensor formed near the outlet of a heat 
exchange bag ~ contacting ~ being hard — since it becomes impossible that it is hard to sense the 
temperature of the liquid which flows the inside of the passage of a heat exchange bag, it is possible that the 
temperature control of a heater plate may become difficult. Therefore, it is possible that the temperature of 
the blood which flows the heat exchange back's passage, or an infusion solution rises rather than the set 
point, and is not desirable, this invention — warming of the equipment for blood purification, a 
hemodialyzer, etc. — in the heat exchange back who uses for equipment, the inside of a heat exchange bag 
cannot become negative pressure easily to change of the amount of liquid flows, the solution temperature in 
the heat exchange back's passage raises control with laying temperature, and it aims at offering the heat 
exchange bag which can prevent a temperature rise. 
[0005] 

[Means for Solving the Problem] In the medical-application heat exchange back used in order that this 
invention may carry out temperature control of blood or an infusion solution Are formed so that it may have 
three or more passage moved in a zigzag direction and installed and the upper part of each passage may 
have dip upward to the horizontal of the direction where liquid flows, or it is formed so that it may have the 
part and the level part toward which the upper part of each passage inclines upward to the horizontal of the 
direction where liquid flows. So that the lower part of the passage A prepared just before an outlet may have 
dip upward to the horizontal of the direction where liquid flows It is related with the medical-application 
heat exchange back characterized by being formed so that it may have the part and the level part toward 
which the lower part of the passage A which is formed or is prepared just before an outlet inclines upward to 
the horizontal of the direction where liquid flows. 

[0006] In the medical-application heat exchange back used in order that this invention may carry out 
temperature control of blood or an infusion solution Are formed so that it may have three or more passage 
moved in a zigzag direction and installed and the upper part of each passage may have dip upward to the 
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horizontal of the direction where liquid flows, or it is formed so that it may have a part for the part toward 
which the upper part of each passage inclines upward to the horizontal of the direction where liquid flows, 
and a horizontal level. The die length of the perpendicular direction of the passage A prepared jxist before an 
outlet is related with the medical-application heat exchange back characterized by having the relation of 
(die-length X of the die-length Y<= die-length C<= inlet port of an outlet, die-length X of the die-length Y< 
inlet port of an outlet). 

[0007] This invention relates to the above-mentioned medical-application heat exchange back to whom the 
area P of the passage A prepared just before an outlet, the area Q of the passage B before [ one ] Peissage A, 
and surface ratio are characterized by being the range of P:Q= 1:1. 2-2.2 preferably. 
[0008] 

[Embodiment of the Invention] In the medical-application heat exchange back used in order that the 
medical-application heat exchange back of this invention may do temperature control of blood or an 
infusion solution Are formed so that it may have three or more passage moved in a zigzag direction and 
installed and the upper part of each passage may have dip upward to the horizontal of the direction where 
liquid flows, or it is formed so that it may have the part and the level part toward which the upper part of 
each passage inclines upward to the horizontal of the direction where liquid flows. So that the lower part of 
the passage A prepared just before an outlet may have dip upward to the horizontal of the direction where 
liquid flows He is the medical-application heat exchange back characterized by being formed so that it may 
have the part and the level part toward which the lower part of the passage A which is formed or is prepared 
just before an outlet inclines upward to the horizontal of the direction where liquid flows. 
[0009] In the medical-application heat exchange back used in order that the medical-application heat 
exchange back of this invention may do temperature control of blood or an infusion solution Are formed so 
that it may have three or more passage moved in a zigzag direction and installed and the upper part of each 
passage may have dip upward to the horizontal of the direction where liquid flows, or it is formed so that it 
may have a part for the part toward which the upper part of each passage inclines upward to the horizontal 
of the direction where liquid flows, and a horizontal level. The medical-application heat exchange back 
characterized by for and (die-length X of the die-length Y<= die-length C<= inlet port of an outlet, die- 
length X of the die-length Y< inlet port of £in outlet) changing in the die-length direction from die-length X 
of the inlet port of Passage A between die-length Y of an outlet, and die-length C of the perpendicular 
direction of the passage A prepared just before an outlet having relation is desirable. 
[0010] In the medical-application heat exchange back, the die length of the perpendicular direction of 
Passage A is die length measured in the cross section or sectional view shown in the medical-application 
heat exchange back's drawing 1 . In the upper part and/or the lower part of passage of the medical- 
application heat exchange back, it is desirable to have one or more dip chosen upward from straight-line-like 
dip, convex dip, and concave dip to the horizontal of the direction where liquid flows to have dip upward to 
the horizontal of the direction where liquid flows. 

[001 1] In the medical-application heat exchange back used in order that the medical-application heat 
exchange back of this invention may do temperature control of blood or an infusion solution It is formed so 
that it may have three or more passage moved in a zigzag direction and installed and may have the part 
toward which the upper part of the passage A prepared just before an outlet inclines upward to the horizontal 
of the direction where liquid flows. It is formed so that the upper part of other passage other than the 
passage A prepared just before an outlet may have dip upward to the horizontal of the direction where liquid 
flows. The medical-application heat exchange back characterized by the die length of the perpendicular 
direction of the passage A prepared just before an outlet having the relation of (die-length X of the die- 
length Y<= die-length C<= inlet port of an outlet, die-length X of the die-length Y< inlet port of an outlet) is 
desirable. 

[0012] The medical-application heat exchange back of this invention is formed so that it may have the part 
and the level part toward which the upper part of the passage A prepeired just before an outlet inclines 
upward to the horizontal of the direction where liquid flows. It is formed so that the upper part of other 
passage except the passage A prepared just before an outlet may have dip upward to the horizontal of the 
direction where liquid flows. It is desirable to be formed so that it may have the part and the level part 
toward which the lower part of the passage A which is formed so that the lower part of the passage A 
prepared just before an outlet may have dip upward to the horizontal of the direction where liquid flows, or 
is prepared just before an outlet inclines upward to the horizontal of the direction where liquid flows. 
[0013] As for the medical-application heat-exchange back of this invention, it is desirable to be formed so 
that it may have the part and the level part toward which the lower part of the passage A prepared just before 
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an outlet inclines upward to the horizontal of the direction where liquid flows, and to be formed so that the 
lower part of other passage except the passage A prepared just before an outlet may have dip upward to the 
horizontal of the direction where liquid flows. 

[0014] When, as for the medical-application heat exchange back of this invention, the lower part of the 
passage A prepared just before an outlet has a level part to the horizontal of the direction where liquid flows, 
a part for 30% or less of a horizontal level is desirable. When the medical-application heat exchange back of 
this invention has a level part to the horizontal of the direction where liquid flows [ the upper part of the 
passage A prepared just before an outlet ], a part for 30% or less of a horizontal level is desirable. 
[001 5] As for the medical-application heat-exchange back of this invention, it is desirable to be formed so 
that the lower part of each passage except the passage which is formed so that it may have the part and the 
level part toward which the lower part of each passage except the passage prepared just before an inlet port 
and an outlet inclines upward to the horizontal of the direction where liquid flows, or is prepared just before 
an inlet port and an outlet may have dip upward to the horizontal of the direction where liquid flows. 
[001 6] The range of 50 to 250 micrometers, the range of 60 more to 200 micrometers, especially the range 
of 80 to 1 50 micrometers have the desirable thickness of the plastic film to be used or a plastic tube, and the 
range of 100 to 500 micrometers, the range of 120 more to 400 micrometers, and since tfie range of 160 to 
300 micrometers is especially excellent in temperature control, the medical-application heat exchange back 
of this invention has the medical-application heat exchange back's desirable thickness. 
[001 7] The medical-application heat exchange back, and the plastic film or plastic tube of this invention to 
be used To medical care that what is necessary is just plastics, such as usable thermoplasticity For example, 
halogenation polyolefines, such as a polyvinyl chloride, a polyvinylidene chloride, and polyfluoroethylene, 
the Pori fluoridation propylene, Polyethylene, polypropylene, an ethylene-alpha olefin copolymer, 
Polyolefines, such as the Pori 4-methyl pentene - 1 , a polyamide, polyurethane. Polyester, such as 
polyethylene terephthalate, polybutylene terephthalate, polycyclohexane terephthalate, polyethylene -2, and 
6-naphthalate, etc. can be mentioned, and the film or tube which made these the multilayer can be used. 
[0018] warming of liquid whose medical-application heat exchange back of this invention has one or more 
liquid-sending pumps — it can use for equipment for blood purification, a hemodialyzer, etc. which formed 
equipment. 

[0019] In a plastic film or a plastic tube, decision is manufactured by the usual approach and, as for the 
medical-application heat exchange back of this invention, a predetermined configuration and the thing of a 
dimension are manufactured by carrying out heat welding and attaching an opening member etc. with 

means, such as heat joining, further. 

[0020] Below, the gestalt of operation of this invention is explained in detail per drawing. This invention is 
not limited only to the gestalt of these operations. 

[0021] Drawing 1 is the sectional view of the medical-application heat exchange back 10 who is one 
example of this invention. The medical-application heat exchange back 10 sticks two polyvinyl chloride 
films with a thickness of 100 micrometers, the inlet-port tube 14, and the outlet tube 13 by heat joining, and 
can create them, and the lamination part of the polyvinyl chloride film of two sheets is 12. The medical- 
application heat exchange back 10 had six passage 6 moved in a zigzag direction and installed including 
passage B5 before [ one ] passage A4 and Passage A which are prepared just before an outlet, had the inlet- 
port tube 14 and the outlet tube 13, and has formed four holes 1 1 for immobilization. In the medical- 
application heat exchange back 10, liquid enters from the inlet-port tube 14, is heated in six passage 6 
moved in a zigzag direction and installed, and comes out from the outlet tube 13. 

[0022] The upper part 20 of other passage except the upper part 23 of the passage A prepared just before an 
outlet is formed so that it may have dip upward to the horizontal of the direction where liquid flows, and the 
upper part 23 of passage A4 is formed so that it may have a part for the part which inclines upward to the 
horizontal of the direction where liquid flows, and a horizontal level. In the upper part of passage, the 
include angle 2 1 of the part and horizontal which are formed so that it may have dip upward to the 
horizontal of the direction where liquid flows has the range of 2 degrees - 1 5 degrees, and the desirable 
range of 4 more degrees - 10 degrees. In passage A4 prepared just before an outlet, the die length Yl of an 
outlet, the die length C2 of the part except an outlet and an inlet port, and the die length X3 of an inlet port 
have the relation between (Y<=C<=X and Y<X). The die length X3 of an inlet port shows the die length of 
the perpendicular direction of the edge (batch edge) of the lower part 22 of Passage A, and the upper part 23, 
and the die length Yl of an outlet and the die length C2 of the part except an outlet and an inlet port show 
the die length of the perpendicular direction of the lower part 22 of Passage A, and the upper part 23. 
[0023] As for the surface ratio of the area P of passage A4 and the area Q of passage B5 before [ one ] 
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Passage A which are prepared just before an outlet, it is desirable that it is the range of P:Q=1 : 1 .2-2.2. The 
area P of Passage A is the range of the center section (jump-offline) 32 of the batch section edge of Passage 
A and Passage B to the outlet tube 13, and the area Q of Passage B is the range of the center section (jump- 
offline) 3 1 of the batch edge of Passage A and the passage in front of [ of the center section (jump-offline) 
32 of the batch edge with Passage B to the passage B ] one. A jump-offline is a horizontal line. 41 shows 
the sense to which the liquid of passage flows. 

[0024] The medical-application heat exchange back 1 0 can be inserted into the hot plate of two sheets which 
is heating apparatus, and a sink and liquid can be heated for liquid in the back. In heating apparatus, 
whenever [ in installation and the back / solution temperature ] is measured for thermo sensors 51 and 52 to 
two places, the entrance side of liquid, and an outlet side. 

[0025] Drawing 2 is the sectional view of the medical-application heat exchange back 1 00 who is one 
another example of this invention. The medical-application heat exchange back 100 sticks two polyvinyl 
chloride films with a thickness of 100 micrometers, the inlet-port tube 114, and the outlet tube 1 13 by heat 
joining, and can create them, and the lamination part of the polyvinyl chloride film of two sheets is 112. The 
medical-application heat exchange back 100 had six passage 106 including the passage B105 before [ one ] 
the passage A 104 prepared just before an outlet, and Passage A moved in a zigzag direction and installed, 
had the inlet-port tube 114 and the outlet tube 113, and has formed four holes 111 for immobilization. In the 
medical-application heat exchange back 100, liquid enters firom the inlet-port tube 1 14, is heated in six 
passage 106 moved in a zigzag direction and installed, and comes out fi"om the outlet tube 113. The upper 
part 120 of all passage is formed so that it may incline upward to the horizontal of the direction where liquid 
flows. In the upper part of passage, the include angle 1 2 1 of the part and horizontal which are formed so that 
it may have dip upward to the horizontal of the direction where liquid flows has the range of 2 degrees - 1 5 
degrees, and the desirable range of 4 more degrees - 10 degrees. In the peissage A 104 prepared just before an 
outlet, the die length YlOl of an outlet, the die length CI 02 of the part except an outlet and an inlet port, and 
the die length XI 03 of an inlet port have the relation between (Y <=C<=X and Y<X). The die length XI 03 
of an inlet port shows the die length of the perpendicular direction of the edge (batch edge) of the lower part 
122 of Passage A, and the upper part, and the die length YlOl of an outlet and the die length CI 02 of the 
part except an outlet and an inlet port show the die length of the perpendicular direction of the lower part 
1 22 of Passage A, and the upper part. 

[0026] As for the sxirface ratio of the area P of the passage A 104 prepared just before an outlet, and the area 
Q of the passage B105 before [ one ] Passage A, it is desirable that it is the range of P:Q=r. 1.2-2.2. The area 
P of Passage A is the range of the center section 132 of the batch section edge of Passage A and Passage B 
to the outlet tube 113, and the area Q of Passage B is the range of the center section 1 3 1 of the batch edge of 
Passage A and the passage in front of [ of the center section 1 32 of the batch edge with Passage B to the 
passage B ] one. 141 shows the sense to which the liquid of passage flows. 
[0027] 

[Effect of the Invention] this invention — warming of the equipment for blood purification, a hemodialyzer, 
etc. — in the heat exchange back who uses for equipment, the inside of a heat exchange bag cannot become 
negative pressure easily to change of the amount of liquid flows, the solution temperature in the heat 
exchange back's passage can raise control with laying temperature, and the medical-application heat ^ 
exchange bag which can prevent a temperature rise can be offered. 

[Translation done.] 
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